Morphometric analysis of intestinal mucins under different dietary conditions and gut flora in rats.
Elucidation of the mechanisms that alter the biosynthesis, turnover, and degradation of intestinal mucins is relevant to the understanding of both the normal gut ecosystem and various intestinal diseases. In this study image analysis was used to quantify the effects of diet and microbial flora on the mucin composition of goblet and deep crypt cells, the number and volume density of mucin-containing cells, and the staining density of their stored mucins in the small and large intestine of germ-free and conventionally maintained rats fed two different diets. One was a coarsely ground commercial rodent diet containing crude fiber of cereal origin and the other a purified diet composed of finely powdered ingredients, including cellulose as a source of fiber. The changes in mucin production were also analyzed in germ-free rats colonized with a human flora. Feeding a commercial diet reduced the volume density of cells containing neutral and sulfomucins in the jejunum of conventional rats and the staining density of neutral and acidic mucins in the germ-free rats. Both rat and human floras reduced the number of cells containing acidic and sulfomucins and the staining density of neutral mucins in the small intestine of animals fed on a purified diet. However, inoculation of human flora increased the staining density of stored neutral and sulfated mucins in the cells of the large intestine. The results demonstrate that the dietary changes are influential in modifying the amount and proportion of mucins in the small intestine and the microbial flora in the large intestine.